SEALABLE LID FOR VACUUM DISTILLATION APPARATUS 

This application claims benefit of U.S. Provisional Patent Application No. 
60/128,818 filed April 12, 1999, which is incorporated herein by reference. 

FIELD OF THE INVENTION 

5 The present mvention relates generally to the field of manhole covering 

devices. More particularly, the present invention relates to a device for sealing a 
manhole of a vacuum still utilized in the recovery of a photopolymer solvent. 

BACKGROUND OF THE INVENTION 

It is known m the prior art to produce printing plates fi-om acrylic elastomer 
1 0 resins and synthetic rubbers utilizing photoengraving and chemical milling 

techniques. Generally, a layer of such resins or rubbers are placed onto a surface of 
a flexible plate and then exposed to light through a photographic film or stencil 
having a desired pattern to be formed onto the printing plate. Exposure of the resins 
and rubbers to light cures the resins and rubbers, altering the susceptibility of the 
1 5 resins and rubbers to removal by a photopolymer solvent. By applying the 

photopolymer solvent to the light exposed layer of resins or mbbers on the printmg 
plate, the uncured photopolymer resin or rubber is chemically etched away by the 
photopolymer solvent in a pattem reverse to that of the film or stencil. The resin or 
rubber etched fi-om the plate is removed with the waste photopolymer fluid. 
20 Typically, the solvents utilized for the photopolymer solvent are relatively 

costly and generally have flash point temperatures above 140*^ F. Further, disposal 
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of the waste photopolymer fluid is likewise relatively expensive and presents 
environmental problems and concerns. Therefore, to more efficientiy produce the 
aforementioned printing plates, devices were developed to recover the photopolymer 
solvent from the waste photopolymer fluid. 
5 Prior art photopolymer solvent recovery apparatus utilize vacuum assisted 

distillation typically within a still to separate the photopolymer solvent from the 
photopolymer resins or rubbers. Upon separation and removal of the photopolymer 
solvent, the residue resms or rubbers remain in the device as a concentrated residue. 
Typically, the residue is removed from the device by gravity flow through a drain. 
1 0 Due to the relative cost of the photopolymer solvent, the operator desires to 

maximize solvent recovery, however, the recovery of the photopolymer solvent is 
limited. Over a period of time, concentrated resins or rubbers can coalesce into an 
amorphous solid residue and cake onto internal surfaces and parts of the still. Once 
the solid is formed, the apparatus can not be operated until the operator enters and 
1 5 manually removes the solid from the device. Further, because the distillation 

process involves cyclic heating, it is desirable to periodically inspect the internal 
structure and parts of the distillation device for signs of structural fatigue. 
Generally, internal access to the distillation device by the operator is gained through 
a manhole which utilizes a removable closure. 
20 In the photopolymer solvent recovery industry, recent innovations have been 

primarily directed to maintaining residue fluidity while attempting to maximize 
photopolymer solvent recovery. However, very litfle attention has been given to the 
manhole and closure of the distillation apparatus. Typically, manhole and closure 
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assemblies consist of a manually adjustable threaded closure which releasably 
engages mating threads located around the perimeter of a rim extending upwardly 
proximate the manhole. The fastener assemblies secure the closure on the 
distillation apparatus and seal the interior thereof. A center speed ball handle lifts 
5 the closure from the apparatus, with the fasteners disconnected, and swings away 
from the open top of the tank on a davit arm. An example of such a manhole and 
closure assembly is described in U.S. Patent Number 5,308,452 to Marks et al. 

In our pending U.S. Patent AppUcation No. 09/151,222 filed September 10, 
1998, entitled "Modular Solvent Recovery Device", a manhole device is described 
10 which removably covers and seals a manhole of a still which can be quickly and 

easily engaged by a single operator. The manhole device comprises a pivotally and 
telescopically mounted closure which removably engages an annular flange 
extending outwardly from the still at the manhole. Wheels rotatably mounted to the 
closure engage tracks, which are positioned on the still, to raise the closure vertically 
1 5 above the manhole upon pivotal movement of the closure. The tracks have rounded 
or tapered shoulders at their proximal ends to immediately engage the wheels upon 
initiation of pivotal movement of the closure. As the closure pivots by a relatively 
nominal physical effort by the operator, the wheels engage the respective shoulders 
and cause the closure to disengage and vertically rise above the flange. As the 
20 closure continues to pivot, the wheels roll along the tracks to clear the closure from 
obstructing the manhole. A stop mounted to at least one of the tracks proximate its 
distal end engages the closure to terminate pivotal movement beyond the stop. A 
foam-covered handle extends outwardly from the closure to assist the operator in 
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pivoting and raising the closure. To assist in sealing the closure to the flange, a 
gasket is disposed between the closure and the rim. Clamps are pivotally mounted 
to the still adjacent the flange to releasably engage the closure and contract the 
closure into scalable engagement with the flange. By pivoting the closure away 

5 from the stop, the wheels roll upon and disengage the respective tracks at the 

shoulders, thereby permitting the closure to drop and seat on the flange and form a 
scalable engagement with the manhole upon clamping. Unfortunately, because the 
gasket must rest upon the flange to form the seal, the gasket is not secure from 
movement along the flange upon pivotal action of the closure. This can result in a 

10 poor seal and/or a damaged gasket, hi an effort to secure the gasket from 

movement, the closure can be provided with an annular groove disposed adjacent a 
periphery thereof to receive the gasket. However, the gasket can slip downwardly or 
even fall from the groove due to gravitational forces, particularly when the gasket is 
pliant due to heating, and again result in a poor seal and/or damaged gasket. Further, 

1 5 because the gasket must rest upon the flange, a costly endless annular gasket is 
generally required to form the seal. 

Despite existing manhole and closure assemblies, the need remains for a 
scalable lid for a vacuum distillation apparatus which secures a gasket from 
movement and removably covers and seals a manhole of the distillation apparatus or 

20 other vessel which can be quickly and easily released from, moved about, and 

engaged with the manhole by nominal physical effort of a single operator. Further, 
there remains a need for such a device which permits utilization of a non-endless 
gasket. Accordingly, it is to the provision of a scalable lid for a vacuum distillation 
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apparatus that meets these needs that the present invention is primarily directed. 

SUMMARY OF THE INVENTION 

This invention overcomes the disadvantages of the prior art by providing a 
sealable lid assembly for a manhole of a vacuum distillation apparatus utilized to 
5 recover photopolymer solvent. The sealable lid assembly comprises a flange having 
an exterior surface and an interior surface surrounding the manhole and extending 
outwardly from the vacuum distillation apparatus to a distal end. A channel is 
positioned on either the exterior or interior surfaces of the flange proximate the distal 
end to receive a gasket, such as a TEFLON gasket. Proximate the manhole is a shaft 

1 0 which extends outwardly from the vacuum distillation apparatus. A lid is pivotally 
and telescopically mounted to the shaft and is capable of releasably and sealably 
engaging the flange. The lid has a substantially dome-shaped top and a substantially 
planar bottom, and the top and bottom in combination define a chamber v^thin the 
lid. Insulation may be disposed within the cavity. A protrusion extends outwardly 

1 5 from a bottom of the lid in a position to extend mto the chaimel and sealably engage 
the gasket. Spaced-apart wheels are rotatably mounted to the lid. Tracks are 
disposed on the vacuum distillation apparatus in a position to engage the wheels and 
raise the lid vertically above a manhole of the vacuum distillation apparatus upon 
pivotal movement of the lid, which is initiated by nominal physical exertion of a 

20 single operator. Clamp assemblies are disposed on the lid and the vacuum 

distillation apparatus to releasably contract the protrusion into sealable, releasable 
engagement with the gasket. The gasket can be an endless type or non-endless type 
with obtuse faces oppositely and matingly positioned adjacent one another in the 
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channel. A handle extends outwardly from the lid to assist the operator in pivotally 
moving the lid. 

Thus, a unique sealable lid assembly is now provided that successfully 
addresses the shortcomings of existing manhole closures and provides distinct 
5 advantages over such manhole closures. Additional objects, features, and 

advantages of the invention v^U become more apparent upon review of the detailed 
description set forth below when taken in conjunction with the accompanying 
drawing figures, which are briefly described as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

1 0 Figure 1 is a partial perspective view of a sealable lid assembly made in 

accordance with the present invention disposed on a vacuum distillation apparatus. 

Figure 2 is a partial perspective view a manhole on the vacuxmi distillation 
apparatus. 

Figure 3 is a partial side view of a lid sealably engaging a gasket disposed 
1 5 within a channel of a flange. 

Figure 4 is a partial perspective view of the lid with a wheel engaging a 

track. 

Figure 5 is a partial side elevation view of the lid and an engaged J-clamp 
and the J-clamp released from the vacuum distillation apparatus. 

20 Figure 6 is a partial side elevation view of the lid and and an engaged U- 

clamp. 

Figure 7 is a front elevtion view of the U-clamp of Figxire 6. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

For a more complete understanding of the present invention, reference 
should be made to the following detailed description taken in connection with the 
accompanying drawings, wherein like reference numerals designate corresponding 
5 parts throughout the several figures. Referring first to Figure 1 , a scalable Ud 

assembly 46 made in accordance with the present invention is shown mounted to a 
vacuum distillation apparatus 40 of a solvent recovery device (not shown) which is 
operably connected in fluid conununication with a conventional plate processor (not 
shown). An example of such a modular solvent recovery device and its operation is 

1 0 discussed in U.S. Patent Application Serial No. 09/1 5 1 ,222, which is incorporated 
herein in its entirety by reference. The plate making process that takes place in the 
plate processor is conventional, is not a part of the present invention, and therefore, 
is not described in detail. The component parts of the device are connected in 
operative fluid communication with the plate processor through a solvent feed 

1 5 conduit and a waste photopolymer fluid conduit. The solvent feed conduit transports 
solvent from the device to the plate processor, and the waste photopolymer fluid 
conduit transports waste photopolymer fluid generated during plate making 
operations of the plate processor to the device. 

Referring additionally to Figures 2 and 3, the vacuum distillation apparatus 

20 40, also known as a still, comprises a scalable pressure vessel having an apparatus 
interior 41 accessible through an opening 42 located at the top of the apparatus 40. 
Extending outwardly from the apparatus 40 and surrounding the opening 42 is a 
annular flange 43 which has an irmer surface 16, an outer surface 1 8, and terminates 
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at a distal end 12. The flange 43 and the opening 42 in combination define a 
manhole 10. A generally L-shaped wall 14 extends outwardly and upwardly from 
the flange 43 proximate the distal end 12. The L-shaped wall 14 and the flange 43 in 
combination define a channel 44. As shown in Figure 1, the L-shaped wall extends 
5 from the inner surfacel6, and as shown in Figure 3, the L-shaped wall extends from 

the outer surface 1 8. 

During operation, the manhole 10 is sealed by a sealable lid 47 made in 
accordance with the present invention. The Hd 47 is pivotally and telescopically 
mounted to the apparatus 40 adjacent the flange 43. Extending outwardly from the 
1 0 lid 47 is an arm 48 having a mounting cylinder 49 which pivotally and sUdably 
engages a shaft 50 extending outwardly from the apparatus 40. As additionally 
shown in Figure 4, oppositely and rotatably mounted to the lid 47 are two spaced- 
apart wheels 5 1 . Two elongated, spaced-apart tracks 52 extend upwardly from the 
apparatus 40 proximate the flange 43 along the respective paths of the wheels 51 to 
1 5 engage the wheels 5 1 as the lid 47 pivots away from the manhole 42. At a proximal 
end 53 of the tracks 52 are rounded shoulders 54 positioned to engage the wheels 51 
upon pivotal movement of the lid 47. An elongated ramp 20 extends from the 
shoulder 54 along an angle of about 30° to about 60°, preferably 45°, with respect to 
the distal end 12 of the flange 43 to reduce the amount of force needed by the 
20 operator to pivot the lid 47. The ramp 20 terminates at an apex 21, which is 

sufficiently vertically disposed above the apparatus 40 so that the lid 47 pivots freely 
without striking any obstruction thereon. Alternatively, the ramp 20 can extend from 
the apparatus 40 to the apex 21 without a shoulder 54 being present. As the lid 47 
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pivots, the wheels 51 engage the respective shoulders 54 and cause the lid 47 to 
vertically rise above the flange 43 and roll along the tracks 52 to clear the lid 46 
from obstructing the manhole 10. Because the wheels 51 are oppositely disposed on 
the lid 47, the mounting cylinder 49 slides upwardly along the shaft 50 with minimal 
5 binding. At least one stop 55 is optionally mounted to one of the tracks 52 to engage 
the respective wheel 5 1 and prevent the lid 47 from pivoting beyond the track 52. If 
the stop 55 is absent, the shaft 50 should be reinforced to support the weight of the 
lid 47. A handle 56 extends outwardly from the lid 47 to assist a single operator in 
pivoting and raising the lid 47. The handle 56 is foamed covered for improved 

1 0 gripping capability by the operator. 

Referring again to Figures 1 and 3, the lid 47 has a substantially dome- 
shaped top 22 and a lid bottom 63, thereby forming a chamber 64. A lip 24 extends 
beyond the lid bottom 63 which at least partially covers the flange 43 while the lid 
47 is engaged therewith. Insulation 65 is disposed within the chamber 64 is to retain 

1 5 heat within the apparatus 40. Extending outwardly from the lid bottom 63 is an 

annular protrusion 66, which inserts into the channel 44 when the lid 47 is disposed 
over the manhole 42 and the wheels 51 disengage the tracts 52. A gasket 62 is 
disposed within the channel 44 to assist in sealing the lid 47 to the flange 43. As 
mentioned above, the protrusion 66 projects into the channel 44 to engage the gasket 

20 62 and form the Ud 47/flange 43 seal. 

A plurality of clamp assemblies 57 are provided to contract the lid 47 into 
scalable engagement with the flange 43. As illustrated in Figures 1 and 4, in one 
embodiment, the clamp assembly 57 comprises receivers 58 having U-shaped slots 
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59 mounted to the lid 47. Pivotally mounted to the apparatus 40 are threaded bolts 

60 which are removably placeable into the slots 59. Matingly threaded wing nuts 61 
are adjustably disposed on the bolts 60. Upon rotation of the nuts 61 in one 
direction, the nuts 61 respectively engage the receivers 58 and exert pressure against 

5 the receivers 58 to seal the lid 47 to the flange 43. That is, the protrusion 66 is 

drawn into the channel 44 to sealably engage the gasket 64. Rotating the nuts 61 in 
the opposite direction releases the pressure and enables the bolts 60 to be pivoted 
and removed from the slots 59 so that the lid 47 may be unseated from the flange 43. 
As the lid 47 is pivoted in the opposite direction from the stop 55, the wheels 5 1 
10 rollingly engage the respective tracks 52 and disengage the tracks 52 at the shoulders 
54, permitting the lid 47 to seat on the rim 45 of the flange 43 and seal the manhole 
42, 

Now, referring to Figure 5, the clamp assembly 57 may also comprise a 
lockable J-clamp 68 mounted to the lid 47. Such J-clamps, generally referred to 

15 as latch action clamps, have adjustable hooks 24 to controllably vary the clamping 
pressure of the clamp and are manufactured by DE-STA-CO Industries, 
Birmingham, MI, (model numbers 330, 351, 371, and 381). The J-clamps 68, 
which can have lockable levers, removably engage clamp pins 69, which are 
moimted to the apparatus 40, to draw the protrusion 66 into scalable engagement 

20 v^th the gasket 62. Upon releasing the respective levers, the J-clamps 68 can be 
disengaged from the clamp pins 69 to release the lid 47. 

As shown in Figures 6 and 7, the clamp assembly 57 can also comprise a 
U-clamp 80 mounted to the lid 47. Such U-clamps 80, generally referred to as 
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latch action or pull action clamps, have adjustable U-shaped bars 82 to 
controllably vary the clamping pressure of the clamp and are manufactured by 
DE-STA-CO Industries, Birmingham, MI, (model numbers 324, 334, 344, 374, 
33 1 -R and 34 1 -R). The U-clamps 80, which can have lockable levers, 
5 respectively, removably engage slots 86 of clamp stays 84, which are mounted to 
the apparatus 40 adjacent the flange 43, to draw the protrusion 66 into scalable 
engagement with the gasket 62. Upon releasing the respective levers, the U- 
clamps 80 can be disengaged from the clamp stays 84 to release the lid 47. 
Solvents are employed in the plate processor to dissolve portions of a 

1 0 synthetic polymeric resin plate exposed to Ught in a photopolymer plate making 
process. The waste photopolymer fluid received by the device from the plate 
processor contains a mixture of the selected solvent and photopolymer solids 
consisting of acrylic elastomer resins and synthetic rubber. The photopolymer solids 
are soluble in the selected solvent. 

1 5 A heating assembly (not shown) heats the apparatus 40 and the contents of 

the apparatus interior 41. As the temperature of the oil contained in the jacket is 
increased by the heater, the apparatus 40 and the material contained in the apparatus 
interior 41 are heated by conduction. 

Vacuum pressure is created in the apparatus 40 by a vacuum pump (not 

20 shown) sufficient to draw waste photopolymer into the apparatus 40. A solvent 
discharge conduit (not shown) conununicates with the apparatus interior 41 and 
extends to the vacuum pump. The vacuum pump provided in the solvent discharge 
conduit creates a vacuum pressure in the solvent discharge conduit and the apparatus 
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40. The clamp assemblies should provide sufficient pressure while engaged to seal 
the lid 47 to the flange 43. The vacuum pressure draws distilled solvent from the 
apparatus interior 41 . 

As the apparatus 40 distills the waste photopolymer fluid, solvent is removed 

5 from the apparatus 40 and the waste photopolymer fluid is reduced to the 

concentrated residue, which can coalesce into an amorphous solid residue and cake 
onto internal surfaces and parts of the apparatus 30. The desired solvent to be 
distilled may be any number of commercially available solvent blends, including the 
widely used prior art solvent blend of alcohol-perchloroethylene. Examples of some 

1 0 commercial solvents typically employed in plate making operations by plate 

processors to dissolve portions of the photopolymer coated plate include solvents 
marketed under the tradenames OPTISOL, distributed by DuPont Company; 
SOLVIT, distributed by Polyfibron Technologies, hic; and NUTRE CLEAN, 
distributed by NuPro Technologies. The gasket 62 should be made from a material 

1 5 which is inert to and non-soluble in the photopolymer solvent, particularly at 

elevated temperatures above ambient. Preferably, the gasket at least has a coating 
made of tetrafluoroethylene fluorocarbon polymers, fluorinated ethylene-propylene 
resin, or a mixture thereof, which are marketed under the tradename TEFLON. 
Typically, such TEFLON coated gaskets have a siUcone rubber core. Optionally, 

20 the gasket 62 may comprise a braid of fibers or strands made from 

tetrafluoroethylene fluorocarbon polymers, fluorinated ethylene-propylene resin, or 
a mixture thereof. 

Referring again to Figure 2, the gasket 62 can be an endless, annular gasket 
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or can be an elongated strip having two ends 67. The ends 67 have faces (not 
shown) disposed at obtuse angles with respect to the elongated portion of the gasket 
62 so that the faces oppose one another when the gasket is placed in the channel 44. 
With respect to the above description then, it is to be realized that the 
5 optimum dimensional relationships for the parts of the invention, to include 
variations in size, materials, shape, form, function and manner of operation, 
assembly and use, are deemed readily apparent and obvious to one skilled in the art, 
and all equivalent relationships to those illustrated in the drawings and described in 
the specification are intended to be encompassed by the present invention. Further, 

10 the various components of the embodiments of the invention may be interchanged to 
produce further embodiments and are these further embodiments are intended to be 
encompassed by the present invention. 

Therefore, the foregoing is considered as illustrative only of the principles of 
the invention. Further, various modifications may be made of the invention without 

1 5 departing from the scope thereof and it is desired, therefore, that only such 

limitations shall be placed thereon as are imposed by the prior art and which are set 
forth in the appended claims. 
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